Several studies have been made of the electrocardiogram in subjects of African origin. In the main these have drawn attention to findings in the RS-T segment in prxcordial leads that deviated significantly from the accepted normal patterns. Littmann (1946) reported the occasional finding of T wave inversion in the pracordial leads in American negroes. Wasserburger (1955) noted frank inversion in the T waves in 11 per cent of 131 adult negro men. In South Africa, Brink (1951) found similar changes, and in a later exhaustive study (Brink, 1956 ) of 100 Bantu men and women, 50 of each, he found T wave inversion in pracordial leads as far as V4 in 4 per cent of his subjects. The voltage of the QRS complex was in excess of the criteria of normal in 24 of his 50 male subjects. Grusin (1954) from Johannesburg reported a 34 per cent incidence of S-T segment changes and T wave inversion in prxcordial leads in 159 non-cardiac hospital patients: in addition, he observed spontaneous fluctuations in serial tracings, and also found unusually tall R waves in left ventricular leads in occasional tracings. In Powell's (1959) series from Durban there was a 37 per cent incidence of S-T segment changes and a 39 per cent incidence of T wave changes in two series of non-cardiac patients: he observed the same changes in 22 per cent of male African nursing staff.
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In a small East African study, Turner (1959) found three instances of T wave changes in the right praecordial leads in 50 Kikuyu (Bantu) men. The purpose of this present study is to report findings in a larger study of Bantu and Nilotic East African men.
The Bantu and Nilotic peoples are two major groups of East Africa. The distinction is primarily one of language but there are also differences in physical characteristics and social organization (Goldthorpe, 1958) .
METHODS
The study comprised 209 healthy adult men (154 Bantu and 55 Nilotic), the great majority of whom were in the third decade of life (Table I) . Most subjects were University students. 
Interpretation of Records
The criteria of Grusin (1954) as modified by Powell (1959) were considered to enable comparison with the South Africa findings. Our classification of S-T segment was essentially the same as that used by Powell.
Pattern 1. The T waves were inverted or biphasic in the right and mid-praecordial leads. The S-T segment was usually elevated and was either uniformly bowed upwards or was slightly concave in the initial portion. The end pattern of the S-T segment was usually rounded, terminating in either a frankly inverted or biphasic T wave ( Fig. 1 ).
FIG. 1L-12-lead electrocardiogram from a 23-year-old
Nilotic showing pattern 1. The S-T segment is elevated in the right and mid-praecordial leads, with its end portion rounded. The T waves in these leads are inverted or biphasic.
Pattern 2. The left prxcordial leads showed S-T elevation and tall T waves. The S-T take-off was usually high with a slow concave ascent to a pointed T wave which descended sharply to the baseline (Fig. 2) .
Pattern 3. This was a combination of pattern 1 and pattern 2 (Fig. 3 all the subjects showed a normal duration of the P-R interval, ranging between 0-12 and 0-20 sec. (Table II) . (Fig. 4 ). Bantu and 20 instances (370 %) in the Nilotics. In several subjects the sum of R in V5 or V6 and S in Vl or V2 exceeded 50 mm.
S-T Changes. The S-T segment showed the characteristic changes previously described. The total incidence of deviation from the accepted normal occurred in 68 Bantu (44%) and 15 Nilotics (27%). Pattern 1, was found in the right and mid-precordial leads as far as V4, the maximum incidence being in V2 and V3. Pattern 2 in the left precordial leads was of maximal incidence in V5. Pattern 3, being a combination of pattern 1 and 2, was most frequently seen in the midprvcordial leads. The distribution of the three patterns of S-T changes in both groups is shown in Fig. 5.   2N group.bmj.com on June 15, 2017 -Published by http://heart.bmj.com/ Downloaded from SOMERS AND RANKIN There was no significant difference in the occurrence of the S-T patterns between Bantu and Nilotics.
T and U Waves. Tall T waves were frequently observed with pattern 2 in mid-prwcordial leads (Fig. 6) . In eight (5%4) Bantu subjects and one Nilotic subject (2%) the height of T waves in V2, V3, and/or V4 exceeded 10 mm.
There were no instances of lone T wave inversion without S-T segment changes except those that, occurred as part of pattern 1.
Unobtrusive U waves were seen in 73 Bantu (47%°) and 24 Nilotics (44°/%). They were most frequent in V2, V3, and V4 in both series. 
ELECTROCARDIOGRAM IN EAST AFRICAN MEN
Serial Studies. In a few subjects serial tracings were obtained. Generally only minor alterations were noted. In one subject however the alteration was striking. He was a 23-year-old Nilotic, a middle weight boxer who had his first electrocardiogram taken after his selection for the Uganda Dlympic team in March 1960. His blood pressure was then 135/80 mm. Hg. The tracing showed S-T segment elevation followed by a deep T wave inversion (pattern 1) as far as V5 (Fig. 7) . In addition he showed evidence of left ventricular preponderance in that the sum of SV1 and RV5 totalled 50 mm. Eighteen months later there was considerable regression in the pattern of the T waves in the prncordial leads and in the signs of left ventricular preponderance.
DISCUSSION
The aim of his investigation was to obtain objective baseline information on normal healthy East Africans. Specifically, we wished to know the frequency of deviation from accepted normal patterns. All our subjects were in good health at the time of examination. No hospital patients were included and in this respect we were at an advantage compared with Grusin (1954) and Powell (1959) , who included series of non-cardiac hospital patients in their surveys.
We were aware that the South African surveys had been made on Bantu subjects. We have no reason to believe or disbelieve that Nilotics, who are anthropologically different from the Bantu, would have distinctly different electrocardiograms. In fact our study has shown that the basic patterns are the same in Bantu and Nilotics and occur with a similar incidence in the two groups. Generally speaking the study confirms that S-T segment changes in East African subjects occur with a frequency comparable to those in the two major South African studies reported by Grusin (1954) and Powell (1959) . We are of the opinion that the two patterns, pattern 1 and pattern 2, are basically the same. We were impressed by the frequency with which pattern 1 and pattern 2 occurred in the same subject, suggesting that the physiology of production of both patterns is the same.
Because of the resemblance of the S-T segment and T wave changes in negro subjects to those normally found in young children, Wasserburger (1955) termed it the "juvenile pattern," and cautioned against interpreting it as evidence of myocardial disease. Similar changes have been induced by hyperventilation and abolished by vagal blocking agents (Wasserburger and Lorenz, 1956 ). The explanation of increased vagal tone seems a plausible one and is supported by Grusin (1954) . While this normal S-T segment variant is common in negro subjects, Wasserburger, Alt, and Lloyd (1961) have shown that it is found in only 1 per cent of Caucasian hospital admissions.
We are in agreement with Powell (1959) in considering that the changes cannot be correlated with evidence of liver disease. Our subjects showed no evidence of disease of biliary or other systems.
Elevation of the S-T segment with concave upward curvature is a typical finding in acute pericarditis. These changes are usually diffuse and exactly simulate the normal variant which we have described in pattern 2. Goldman (1953) Reid, 1960, personal communication) . Why this should be so in subjects with normal blood pressure and clinically healthy hearts requires explanation. Perhaps the answer may be in factors such as an active circulation and thinness of the chest wall. The inference is that left ventricular hypertrophy should be diagnosed with caution in African subjects in the absence of adequate corroborative evidence.
The presence of prwcordial T waves exceeding 10 mm. in height in two or more chest leads is considered to suggest possible myocardial infarction (World Health Organization, 1959) . As coronary artery disease is undeniably rare in African communities, we feel that this criterion of
